Purpose: To describe a case of Lisch epithelial corneal dystrophy (LECD) and present its unique characteristics on high-resolution optical coherence tomography (HR-OCT).
L isch epithelial corneal dystrophy (LECD), also known as band-shaped and whorled microcystic dystrophy, is a corneal epithelial dystrophy first described in 1992 by Lisch et al 1 in 5 members of a single family. It was described on slitlamp examination as "gray, band-shaped, and feathery opacities that sometimes appear in whorled patterns" presenting both unilaterally and bilaterally. Further analysis and linkage studies have suggested an X-linked dominant inheritance pattern, mapping the gene to Xp22.3. 2 Histopathologic analysis of superficial scrapings from the affected corneal epithelium demonstrates sheets of cells with a bubbly cytoplasm and vacuoles made of glycogen, prevalent in the suprabasalar cell layers.
1,3-7 Slit-lamp examination reveals varying shapes of homogenous gray defects often in whorled and fimbriated patterns. [1] [2] [3] [4] [5] [6] [7] [8] [9] A few small studies have investigated various diagnostic modalities for this dystrophy. In vivo confocal microscopy has shown well-demarcated regions of uniformly affected cells with hyporeflective nuclei and hyperreflective cytoplasm. 3, 4, 6, 9 Additionally, electron microscopy reveals the vacuoles to contain a laminated and clumped substance or whorled material. 3, 4, 7 High-resolution optical coherence tomography (HR-OCT) has markedly improved our imaging capabilities of the anterior segment and ocular surface. 10 Technological advancements have allowed for precise visualization of corneal layers, tear film, and pathologies, with resolutions of up to 2 mm. 10, 11 Although HR-OCT has been used to image tumors, benign lesions, 8, 10, 12 and some dystrophies, 10, 13 this is the first known report of LECD imaged using HR-OCT.
CASE
A 78-year-old man presented to the ocular surface oncology clinic at the Bascom Palmer Eye Institute for the evaluation of a corneal opacity in his right eye suspicious for ocular surface squamous neoplasia (OSSN). He reported that the lesion had advanced slowly because it was first observed 9 years earlier. He denied pain, photophobia, or any visual disturbances. His medical history included diet-controlled diabetes mellitus, hypertension controlled with losartan, and gout. His surgical history was significant for cataract surgery and placement of bilateral posterior chamber intraocular lenses 5 years before presentation, and a history of 2 basal cell carcinomas excised from his scalp. The patient's son was noted to have a history of recurrent corneal erosions, but it was not known whether he had been diagnosed with an underlying condition (and was not available for examination).
Best-corrected visual acuity was 20/20 in both eyes. Slit-lamp examination of the right eye showed a gray-white feathery streak opacity within the epithelium without noticeable elevation or depression of the corneal surface (Fig. 1) . There was no limbal involvement or corneal neovascularization. Both fluorescein and rose bengal staining were negative. The slit-lamp examination of the left eye was normal, and no other ocular abnormalities were noted in either eye. HR-OCT images of the lesion performed with the RTVue (Optovue, Fresno, CA) showed homogenous areas of hyperreflectivity within the epithelium with normal epithelial thickness throughout. The opacities created mild shadowing of the underlying corneal stroma. The remaining stroma and endothelium were within normal limits (Fig. 2) . Notably absent were duplication of the basement membrane, epithelial thickening, and stromal opacities. Although the clinical and HR-OCT findings suggested a benign etiology, the patient was concerned about progression and requested biopsy. After application of topical anesthesia, a biopsy was performed by scraping the lesion with a #69 blade. Histopathologic evaluation disclosed epithelial tissue with foci of foamy periodic acid-Schiff (PAS) positive epithelial cells (Fig. 3) consistent with LECD.
DISCUSSION
The differential diagnosis of a corneal epithelial opacity includes OSSN, epithelial basement membrane dystrophy (EBMD), pannus, limbal stem cell deficiency, and other epithelial dystrophies. LECD is a rare entity, with a characteristic whorling pattern on clinical examination and distinct pathological findings that includes the presence of giant vacuoles replacing the epithelium.
Treatment of LECD lesions consists mainly of observation unless there is an associated change in vision or comfort.
Alcohol-assisted epithelial debridement and contact lens placement have both been successfully attempted, with some degree of recurrence reported. 7, 9 Treatment using photorefractive keratectomy combined with mitomycin C application has also been described with minimal recurrence. 3, 9 Our patient presented with the previous diagnosis of EBMD and possible OSSN. The patient was anxious to rule out the possibility of dysplasia. The lesion in this case had an opaque, whorled epithelial pattern. Familial patterns can be supportive of LECD as it is associated with an X-linked dominant inheritance. However, the patient had no siblings, and to his knowledge no other family members had this entity. By using HR-OCT, we were able to identify key characteristics to rule out OSSN. Histopathologic analysis demonstrated features that supported the initial diagnosis of LECD.
LECD displayed a unique pattern on HR-OCT that correlated with the findings on histopathology. Most notably, there was homogenous hyperreflectivity within the epithelium, without associated epithelial thickening. These lesions occurred in an intermittent pattern that corresponded to the patient's whorls seen on clinical examination. In addition, there was no involvement of the epithelial basement membrane to suggest EBMD, the stroma, or Descemet membrane. Interestingly, the LECD lesion caused some shadowing not typically seen in corneal OSSN. The authors presume that the vacuolated material seen in LECD causes some additional blocking of the A-scan not seen with OSSN.
HR-OCT is playing an increasing role in the evaluation of ocular surface lesions. 10 It has been particularly helpful in the diagnosis and management of OSSN, 12,14 but various other pathologies have also been described. 8, 13 The appearance of LECD on HR-OCT from this case shows characteristics distinct from the images of other epithelial lesions we have seen, including EBMD, pannus, and spheroidal degeneration. 13 Elucidation of the findings seen on HR-OCT can help others with the future differentiation of this lesion.
Although HR-OCT is emerging as a promising imaging modality, it does have some limitations. Any calcification or cellular characteristics may cause some shadowing of underlying structures. Image quality is affected by wavelength, resolution, and patient cooperation. In addition, limited availability and experience with the technology have restricted its use as standard practice. By describing the characteristics of LECD on HR-OCT and demonstrating its unique features, we hope to add to the library of images available for this technology and demonstrate its usefulness as an adjunctive diagnostic tool. 
